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1.0.7 DATA ASSESSMENT PROCEDURES
Sections 1.0.7.1 Through 1.0.7.6 Apply to Criteria Pollutants

1.0.7.1 RESPONSIBILITY - Within the ARB reporting organization, the Quality Assurance
Section (QAS) schedules and conducts performance audits and calculates and reports
air quality data accuracy.  The Environmental Protection Agency's (U.S. EPA) 40 CFR
Part 58 contains criteria and requirements for ambient air  quality monitoring and for
reporting ambient air quality data and  information.

The QAS staff also develops procedures and compiles precision data.  Operating
agency monitoring personnel perform the precision tests and report the data to the
QAS within 60 days after the end of the calendar quarter.  Some precision data
reported by monitoring personnel, such as from Dasibi Cal II sites, are already in
reduced format by site.  QAS staff incorporate all precision data and reports it
quarterly to the U.S. EPA.

1.0.7.2 SCOPE - QAS staff estimates the air quality data accuracy for each gaseous criteria
pollutant using results from analyzer performance audits.  Staff conducts performance
audits by challenging an analyzer with a gas of known concentration at each level falling
within the analyzer's measurement range.  TSP and PM10 are audited by a
measurement of flow rate and accuracy determined from the deviation from true value. 
The prescribed U.S. EPA audit levels  are: 

Concentration Range, PPM Flow Rate Range, CFM

Audit Level  NO2, SO2, O3, CO TSP        PM10         PM2.5
                 H2S

1             0.03-0.08 3-8 39.0-60.0 36.0-44.0   15.84-17.5
2             0.15-0.20 15-20
3             0.35-0.45 35-45
4*           0.80-0.90 80-90

*Audit level 4 is generally not required at ARB sites due to analyzer range limitations or low ambient
concentrations encountered.  A waiver has been received from U.S. EPA indicating ARB does not
need to run this level for stations that do not report ambient levels at this range.
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Air Monitoring staff obtains air quality precision data for each gaseous criteria pollutant
using results from single point precision tests performed at least five times each week on
each automated analyzer.  Monitoring personnel perform the precision tests by
challenging the analyzer with a precision test gas of known concentration between
0.08 and .10 ppm for SO2, NO2, and O3 analyzers and between 8.0 and 10.0 ppm
for CO analyzers.

Staff estimates air quality data precision for TSP, PM10, and PM2.5 measurements
using results from collocated samplers operated at selected sites.  At least three sites
are selected based on the highest expected geometric mean concentration.  Additional
sites may also be selected.  The collocated samplers are operated whenever routine
sampling is scheduled (i.e., every six days). 

1.0.7.3 AIR QUALITY DATA ACCURACY ASSESSMENT REPORT - QAS staff
prepares data accuracy assessment reports.  A general description of each report
follows.  Example formats are shown in Figures 1.0.7.1 and 1.0.7.2.

1. ARB Preliminary Audit Report (Figure 1.0.7.1) - After a performance audit,
staff prepares the preliminary audit report.  The report provides rapid feedback
on analyzer status and can serve as a corrective action flag to the operating
agency.  A copy of this report is given to the station operator at the completion
of each through-the-probe audit.

2. ARB Final Audit Report (Figure 1.0.7.2) - Each year following the fourth
quarter, staff estimates and reports data accuracy.  The report presents the
pooled average data accuracy by pollutant, audit concentration level, and by
site.  A copy of this report is sent to the Chief of the MLD.

3. U.S. EPA Data Accuracy Assessment Report - As required by 40 CFR Part
58, staff prepares the quarterly and annual EPA Data Accuracy Assessment
Report in the form of magnetic disk that is sent to the 
U.S. EPA Region IX QA Coordinator within 100 days after the end of each
calendar quarter.

4. Toxics Through-the-Probe Audit Report (Figure 1.0.7.3) - After a field audit 
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and laboratory analysis of the canister compounds, staff issues a report
comparing the lab measured value with the true value of each compound.  This
report is sent to the Chief of the Northern Laboratory Branch and the
appropriate air monitoring section manager.

 1.0.7.4 DEFINITION OF STATISTICAL PARAMETERS FOR ACCURACY

1. Quarterly/Annual Accuracy Report - By site (Figure 1.0.7.2, pp. 23-24).

Average Percent Difference (d  ) - An individual analyzer’s data accuracyj

estimate, determined by averaging all the individual percent differences (d  ) for alli

audit test levels, for a single analyzer.

Mathematically:
              n                           Y  - Xi i

d  = 1/n  Σ    d , where d  =  x 100j i i
                      

             i=1                             Xi

Y  = analyzer’s net indicated response, ppm, or indicated flow rate (TSP,          i

  PM10, Pb audits)

X  = known concentration of audit test gas, ppm, or known flow rate (TSP,       i

  PM10, Pb audits)

n = number of audit test levels

Standard Deviation (S  ) - A measure of the variability of the single analyzerj

individual percent differences (d  ) for all audit test levels.j

Mathematically:
                                                   
           n     n
Sj = r 1/(n-1) Σ d  - 1/n (Σ d )2 2

i i

                      i=1             i=1

NOTE:     Computation of S  is not possible for manual methods that have onlyj

one audit test level and a single audit.

95 Percent Probability Limits - A measure of the upper and lower probability
limits (UPL & LPL), of which one would expect to find 
95 percent of all the single analyzer individual percent differences for all audit
test levels, at a single site.



Volume I
Section 1.0.7
Revision 2
February 1, 2001
Page 4 of 27

Mathematically for automated analyzers:

UPL   = d  + 1.96 Sj j j

LPL    = d  - 1.96 Sj j j

Mathematically for manual methods (i.e. PM10, TSP, Pb):

UPL = d  + 1.96 S //2j j

LPL  = d  - 1.96 S //2j j

Best Fit Linear Regression - An equation that best represents an analyzer’s
response when a known amount of audit test gas, ppm, or known flow rate
(TSP, PM10, Pb audits) is given to the analyzer.

Mathematically:

Y = a + bX
            n            n
a = 1/n Σ  Y  - b Σ  Xi i

           i=1         i=1

       n        n        n
       Σ X Y  - (1/n)  Σ  X   Σ  Yi i i i

       i=1           i=1      i=1
b =                                            
       n       n
       Σ    X  - (1/n) Σ Xi i

2 2

       i=1          i=1

2. Quarterly/Annual Accuracy Report - By Pollutant (Figure 1.0.7.2, pp. 25)

Average of the Average Percent Difference (D) - A data accuracy estimate,
determined by weighted average of all the single analyzer quarterly average
percent difference (d  ) for all audit test levels, for a single pollutant.j

Mathematically:

       n d  + n d  + ... + n d  + ... + n d    1 1 2 2 j j k k

D =                                                                                            

          n  + n  + ... + ... + n  + ... + n1 2 j k

n = number of audits for each pollutant
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Standard Deviation (S  ) - A measure of the weighted variability of all the singlea

analyzer quarterly standard deviations (S  ) summed for k analyzers, for a singlej

pollutant.

Mathematically:
                                                                       
          /  (n  - 1)S  + (n  - 1)S  + (n  - 1)S1 1 j j k k

2 2 2

S  =                                                             a

        r              n  + ...+ n  + n  - n  - k1 j k k  

95 Percent Probability Limits - A measure of the upper and lower probability
limits (UPL & LPL), of which one would expect to find 
95 percent of all the single analyzer individual percent differences, at all audit
test levels, for a single pollutant.

Mathematically for automated analyzers:

UPL  = D + 1.96 Sa a

LPL  = D - 1.96 Sa a

Mathematically for manual methods (i.e. PM10, TSP, Pb):

UPL  = D + 1.96 S  / /2a a

LPL  = D - 1.96 S  / /2a a

3. Quarterly/Annual Accuracy Report - By Audit Test Level (Figure 1.0.7.2, pg.
26).

Average Percent Difference (d  ) - A data accuracy estimate, determined byk

averaging all the single analyzer quarterly average percent difference at each
audit test level, for a single pollutant.

Mathematically:

  k
d  = 1/k Σ dk i

 i=1
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k = number of audits performed at each audit test level

Standard Deviation (S ) - A measure of the variability of all analyzersk

monitoring a single pollutant at a single audit test  level.

Mathematically:
        k k

S  = 1/(k-1) Σ d  - 1/k ( Σ di)k i
2 2

       i=1 i=1

95 Percent Probability Limits - A measure of the upper and lower probability
limits (UPL & LPL), of which one would expect to find 
95 percent of all the single analyzer individual percent differences, for a single
pollutant.

Mathematically for automated analyzers:

UPL  = d  + 1.96 Sk k k

LPL  = d  - 1.96 Sk k k

Mathematically for manual methods (i.e. PM10, TSP, Pb):

UPL  = d  + 1.96 S  / /2k k k

LPL  = d  - 1.96 S  / /2k k k

1.0.7.5 PRECISION DATA COLLECTION

1. Air monitoring personnel perform analyzer precision tests by passing the test
gas through filters, scrubbers, conditioners, or other components used during
normal ambient sampling and as much of the ambient air inlet system as
possible.  CO analyzers may be temporarily modified during the precision test
to reduce vent or purge flows, or the test atmosphere may enter the analyzer at
a point other than the normal sample inlet, provided that the analyzer's 
response is not likely to be altered.  Those CO analyzers equipped with
automatic zero and span systems and sample pumps installed between the
analyzer sample inlet and the manifold must have the precision test gas injected
upstream of the pump and the automatic zero and span systems.



Volume I
Section 1.0.7
Revision 2
February 1, 2001
Page 7 of 27

2. The precision tests are conducted prior to any zero and span adjustments.

3. Precision test data are reported to the QAS on standardized data forms.

4. On days the air quality data are deleted, the precision test data are also deleted.

5. Working standards used for generating precision test gases are maintained using
the ARB certification criteria.

1.0.7.6 DATA QUALITY PRECISION REPORTING FORM - QAS staff compiles data
precision assessment reports submitted by AM/APCD staff.

1. U.S. EPA Data Quality Assessment Reporting Form (Figure 1.0.7.4) - As
required by 40 CFR Part 58, staff complies the quarterly reports which
contains individual precision tests results for sites within the ARB reporting
organization.  Within 100 days after the end of each calendar quarter, these
reports are submitted to the U.S. EPA Region IX QA Coordinator.  Some
data are submitted on magnetic disk in accordance with the U.S. EPA
recommended AQS format. U.S. EPA calculates the precision estimates for
essentially the same parameters defined in Section 1.0.7.4.
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Figure 1.0.7.1
Preliminary Audit Report
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Figure 1.0.7.1 (cont.)
Preliminary Audit Report
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Figure 1.0.7.1 (cont.)
Preliminary Audit Report
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Figure 1.0.7.1 (cont.)
Preliminary Audit Report



Volume I
Section 1.0.7
Revision 2
February 1, 2001
Page 12 of 27

Figure 1.0.7.1 (cont.)
Preliminary Audit Report
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Figure 1.0.7.1 (cont.)
Preliminary Audit Report
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Figure 1.0.7.1 (cont.)
Preliminary Audit Report
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Figure 1.0.7.2
Final Audit Report
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Figure 1.0.7.2 (Cont.)
Final Audit Report
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Figure 1.0.7.2 (cont.)
Final Audit Report
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Figure 1.0.7.2  (Cont.)
Final Audit Report
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Figure 1.0.7.2  (Cont.)
Final Audit Report
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Figure 1.0.7.3 
Toxics Through-the-Probe Audit Report
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Figure 1.0.7.4
U.S. EPA Data Quality Assessment Reporting Form
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Figure 1.0.7.5
Designation Codes
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1.0.7.7 DATA ASSESSMENT CRITERIA FOR METEOROLOGICAL PARAMETERS  
The QAS uses the criteria described below to determine the accuracies of various
meteorological sensors.  According to U.S. EPA Prevention of Significant Deterioration
(PSD) Guidelines, accuracies and allowable errors for meteorological sensors are
expressed as absolute errors for  digital systems; errors in analog systems may be 50
percent greater.  Audit results are currently described as meeting or not meeting the
PSD guidelines listed below.

1. Horizontal Wind Speed and Wind Direction - Sensors should exhibit a starting
threshold speed less than or equal to 0.5  meters per second (m/s) wind speed
(at 10 degrees deflection for direction vanes).  Wind speed sensors should be
accurate  above the starting threshold (0.5 m/s) to within 0.25m/s at speeds
equal to or less than 5.0 m/s.  At higher speeds, the error should not exceed 5
percent of the observed speed (maximum error not to exceed 2.5 m/s).  The
damping ratio of the wind vane should be between 0.4  and 0.65 and the
distance constant should not exceed 5 meters.  The error for wind direction
sensors should not exceed 5 degrees, including sensor orientation error.

2. Vertical Wind Speed - Vertical wind speed sensors should exhibit a starting
threshold speed less than or equal to 0.25  m/s.  The required accuracy should
be the same as horizontal wind speed.

3. Ambient Temperature - Errors should not exceed 1.0°C.  If fog formation is a
problem, errors should not exceed 0.5°C.

4. Humidity - Percent relative humidity values are converted to dew point
temperature for error calculation.  Errors in  dewpoint temperature should not
exceed 1.5°C over a dewpoint range of -30 to +30°C.  If fog formation is
significant, the error should not exceed 0.5°C.

1.0.7.8 DATA ASSESSMENT CRITERIA FOR BAM AND TEOM MONITORS

AQSB is currently performing quality control flow checks and comparisons of BAM
and TEOM data against SSI/dichots for outliers.  Further, the following interim
procedures should be used for SLAMS and NAMS monitoring networks, as a part of
and consistent with other data quality assessment requirements specified in 40 CFR 58,
Appendix A.
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1. General Quality Assurance - Quality assurance procedures described in the
Operation or Instruction manual associated  with each method should be
implemented as completely as feasible.  The use of calibration foils or standard
filters  is encouraged to the extent possible.  Special care should be given to
checking and recording the operational parameters of  the instruments, since it
may not be possible to verify these parameters in data output reports to printers
or data processing systems.

2. Precision Assessment - Carry out a one-point check of each PM10 analyzer's
normal operating flow rate at least once  every two weeks using a flow rate
transfer standard as described in Section 2.3.3 of Part 58, Appendix A.

Care should be used in measuring the flow rate so that the flow measurement
device does not alter the normal operating flow rate of the analyzer.  If a
precision check is made in conjunction with a zero or span adjustment, it must
be made prior to such zero and span adjustment.  Randomization of the
precision check with respect to time of day, day of week, and routine service
and adjustments is encouraged where possible.

Report actual analyzer flow rate measured by the transfer standard and the
corresponding flow rate measured or assumed by the analyzer.  The percent
differences between these flow rates are used to assess the precision of the
monitoring data as described in Section 5.1 of Volume II of the U.S. EPA
Quality Assurance Handbook, Appendix A (using flow rates in lieu of
concentrations).

3. Accuracy Assessment - Each calendar quarter, audit the flow rate of at least 25
percent of the SLAMS PM10 analyzers such that each  analyzer is audited at
least once per year.  If there are fewer than four PM10 analyzers within a
reporting  organization, randomly reaudit one or more analyzers so that at least
one analyzer is audited each calendar quarter.  Where possible, U.S. EPA
strongly encourages more frequent auditing, up to an audit frequency of once
per quarter for each SLAMS analyzer.

The audit is made by measuring the analyzer's normal operating flow rate, using
a flow rate transfer standard as described in Section 2.3.3 of Part 58,
Appendix A.  The flow rate standard used for auditing must not be the same
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flow rate standard used to calibrate the analyzer.  However, both the calibration
standard and the audit standard may be referenced to the same primary flow
rate or volume standard.  Great care must be used in auditing the flow rate to
be certain that the flow measurement device does not alter the normal operating
flow rate of the analyzer.  Report the audit flow rate and the corresponding flow
rate indicated or assumed by the sampler.  The percent difference between
these flow rates are used to calculate accuracy as described in Section 5.4.1 of
Volume II of the U.S. EPA Quality Assurance Handbook, Appendix A.

Portions of the guidance on flow rate standard devices and flow rate checks
and audits for dichotomous PM10 samplers given in Section 2.10 of the U.S.
EPA Quality Assurance Handbook, Volume II (EPA 600/4-77-027a) are
applicable to the continuous PM10 analyzers.  Copies of Section 2.10 can be
obtained from the Aerosol Physics and Methods Branch or may be
downloaded (without figures) from the AMTIC electronic bulletin board.  For
the TEOM, the actual instrument flow rate (nominally 3.0 liters/min) should be
measured and reported for precision and accuracy.  The total flow rate
(nominally 16.7 liters/min) should be checked to verify that it is within the +10
percent tolerance specified for the PM10 inlet, but total flow rates should not
be reported for precision or accuracy.  Also, results from accuracy audits using
calibration foils or standard filters should not be reported for accuracy until
definitive procedures are established.

1.0.7.9 DATA ASSESSMENT CRITERIA FOR AMBIENT TOXICS DATA

Field performance audits of the XonTech 920 Toxic Air Sampler are conducted
annually by QAS staff.  The purpose of the audit is to assure the flow accuracy of each
sampling channel in the sampler.  The audit is conducted by comparing the indicated
flow on each sampling channel against the true flow as measured by a certified flow
transfer standard.  The audit procedure is detailed in Appendix L of Volume V of the
QA Manual.  Flow limits are +10 percent.

Laboratory performance audits of the Toxic Air Contaminants (TAC) Program are
performed semiannually by QAS staff.  The purpose of the audits is to assess the
accuracy of the methods used by the laboratories to measure ambient concentrations of
TACs.  The audits are conducted by supplying each laboratory with a cylinder
containing a mixture of standards certified by NIST.  The laboratory analyzes the
contents of the cylinder following standard operating procedures, and reports the results
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of the analyses to QAS.  QAS, in turn, calculates the percent biases of the results and
reports the final audit results to the laboratory.  Control limits on percent biases depend
on the individual compound measured and can vary from +10 percent to +50 percent. 
The list of TACs that may be in the audit cylinders is contained in the audit procedure,
Appendix M of Volume V of the QA Manual. 

Field performance audits of the XonTech 910A Toxic Air Sampler are conducted
annually by QAS staff by collecting known  concentrations of TACs (using a NIST
cylinder and diluting to ambient concentrations) through-the-probe into Summa
canisters.  The purpose of the audits is to assess the accuracy of the total measurement
system, including laboratory error.  The laboratory  analyzes the contents of the canister
and reports the results to QAS.  QAS then calculates the percent differences and
reports the final results to the laboratory.  The control limits on percent differences have
not yet been established.  The list of TACs contained in the canister is shown in Figure
1.0.7.3.

1.0.7.10 DATA ASSESSMENT CRITERIA FOR NON-METHANE HYDROCARBONS 
IN AMBIENT AIR

Laboratory performance audits of the non-methane hydrocarbons program are
performed annually by the QAS staff.   The purpose of the audits is to assess the
accuracy of the methods used by the laboratories to measure ambient concentration of
non-methane hydrocarbons.  The audits are conducted by supplying each laboratory
with a cylinder containing a mixture of standards certified by the National Institute of
Standards and Technology (NIST).  The laboratory analyzes the contents of the
cylinder following standard operating procedures, and reports the results of the analyses
to QAS.  QAS, in turn, calculates the percent differences of the results and reports the
final audit results to the laboratory.  Control limits on percent biases are +20 percent.

 
Field performance audits of the NMHC program are conducted annually by QAS staff
by collecting known concentrations of NMHCs (using NIST cylinder and diluting to
ambient concentrations) through-the-probe into Summa canisters.  The purpose of the
audits is to assess the accuracy of the total measurement system, including laboratory
error.  The laboratory analyzes the contents of the canister and reports the results to
QAS.  QAS, in turn, calculates the percent biases and reports the final results to the
laboratory.  The control limits on percent bias have been set at +20 percent for each
compound.
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1.0.7.11 DATA ASSESSMENT CRITERIA FOR NON-METHANE HYDROCARBONS
IN MOTOR VEHICLE EXHAUST

Laboratory performance audits of the NMHC motor vehicle exhaust program are
performed annually by the QAS.  The purpose of the audits is to assess the accuracy of
the methods used by Southern Laboratory Branch to measure the concentrations of
non-methane hydrocarbons.  The audits are conducted by supplying each laboratory
with a cylinder containing a mixture of standards certified by NIST.  The laboratory
analyzes the contents of the cylinder following standard operating procedures, and
reports the analyses results to QAS.  QAS, in turn, calculates the percent differences of
the results and reports the final audit results to the laboratory.  Control limits on percent
differences are +20 percent for each compound.


